YSL-12, a novel microtubule-destabilizing agent, exerts potent anti-tumor activity against colon cancer in vitro and in vivo.
Microtubules play a central role in various fundamental cell functions and thus become an attractive target for cancer therapy. A novel compound YSL-12 is a combretastatin A-4 (CA-4) analogue with more stability. We investigated its anti-tumor activity and mechanisms in vitro and in vivo for the first time. Cytotoxicity was evaluated by MTT method. In vitro microtubule polymerization assay was performed using a fluorescence-based method by multifunction fluorescence microplate reader. Intracellular microtubule network was detected by immunofluorescence method. Cell cycle analysis and apoptosis were measured by flow cytometry. Metabolic stability was recorded by liquid chromatography-ultraviolet detection and liquid chromatography-mass spectrometry. In vivo anti-tumor activity was assessed using HT-29 colon carcinoma xenografts established in BALB/c nude mice. YSL-12 displayed nanomolar-level cytotoxicity against various human cancer cell lines. A high selectivity toward normal cells and potent activity toward drug-resistant cells were also observed. YSL-12 was identified as tubulin polymerization inhibitor evidenced by effectively inhibits tubulin polymerization and heavily disrupted microtubule networks in living HT-29 cells. YSL-12 displayed potent disruption effect of pre-established tumor vasculature in vitro. In addition, YSL-12 treatment also caused cell cycle arrest in the G2/M phase and induced cell apoptosis in a dose-dependent manner. In vitro metabolic stability study revealed YSL-12 displayed considerable better stability than CA-4 in liver microsomes. In vivo, YSL-12 delayed tumor growth with 69.4 % growth inhibition. YSL-12 is a promising microtubule inhibitor that has great potential for the treatment of colon carcinoma in vitro and in vivo and worth being a candidate for further development of cancer therapy.